Nicotinic acid induces apolipoprotein A-I gene expression in HepG2 and Caco-2 cell lines.
The objective was to test the effect of nicotinic acid on apolipoprotein A-I (apo A-I) gene expression in hepatic (HepG2) and intestinal (Caco-2) cell lines. HepG2 and Caco-2 cells were treated with 0.1, 0.3, 1.0, 3.0, and 10 mmol/L of nicotinic acid; and apo A-I concentrations in conditioned media were measured with Western blots. Relative apo A-I messenger RNA (mRNA) levels, normalized to glyceraldehyde-3-phosphate dehydrogenase mRNA, were measured with quantitative real-time polymerase chain reaction method. The nicotinic acid response element in the apo A-I promoter was identified using a series of apo A-I reporter plasmids containing deletion constructs of the promoter. In other experiments, HepG2 cells were also transfected with the apo A-I reporter plasmid and the hepatocyte nuclear factors 3α and β expression plasmids. The apo A-I levels in conditioned media from HepG2 cells, apo A-I mRNA levels, and apo A-I promoter activity increased significantly following treatment with 1.0, 3.0, and 10 mmol/L nicotinic acid. Nicotinic acid-induced promoter activity required a region of the apo A-I gene located between -170 and -186 base pairs. Exogenous overexpression of the hepatocyte nuclear factors 3α and β had no additive effect on apo A-I promoter. Apolipoprotein A-I concentrations in conditioned media and the apo A-I promoter activity were also significantly increased in Caco-2 intestinal cells. Nicotinic acid may increase apo A-I protein synthesis in the liver and small intestine. Induction of apo A-I gene by nicotinic acid requires a nicotinic acid responsive element in the apo A-I promoter.